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(54) Polyester resin composition 

(57) A polyester resin composition is produced by 
melt-kneading a mixture comprising a polyamide resin 
and a polyester resin, and a tricarboxylic acid com- 
pound. The polyamide resin is a polymerization product 
of a diamine component containing 70 mol% or more of 
m-xylylenediamine and a dicarboxylic acid component 
containing 70 mol%or more of adipic acid. The polyes- 
ter resin is a polymerization product of a dicarboxylic 
acid component containing 70 mol% or more of an aro- 
matic dicarboxylic acid and a diol component containing 
70 mol% or more of an aliphatic diol. The incorporation 
of a tricarboxylic acid compound such as aromatic tri- 
carboxylic acids and their anhydrides improves trans- 
parency and whitening resistance at moisture absorbing 
of films, sheets and thin-wall hollow containers without 
deteriorating their gas barrier properties. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to a polyester resin composition having excellent transparency, gas-barrier 
property and whitening resistance upon absorbing moisture, v^hich comprises, as main componerrts, a poly amide resin 
produced from a diamine component containing 70 mol% or more of m-xylylenediamine and a dicarboxylic acid com- 
ponent containing 70 mol% or more of adipic acid, and a polyester resin produced from a dicarboxylic acid component 
containing 70 mol% or more of an aromatic dicarboxylic acid and a diot component containing 70 mol% or more of an 

10 aliphatic diol. The present invention further relates to films, sheets and thin-wall hollow containers produced by molding 
the polyester resin composition. 

[0002] Polyester resins produced from a dicarfaoxyiic add component composed mainly of an aromatic dicarboxylic 
add and a diol component composed mainly of an aliphatic diol (hereinafter may be referred to as "aromatic polyester 
resin"), typically exemplified by polyethylene terephthalate. have been extensively used as packaging or wrapping 

15 materials such as films, sheets and hollow containers due to their excellent mechanical properties, melt stability, solvent 
resistance, fragrance retention and re cycl ability. However, since the gas-barrier property against oxygen, carbon diox- 
ide, etc. is not necessarily sufficient, the use of known aromatic polyester resins in applications requiring a high gas- 
barrier property is limited. To improve the gas-barrier property of the known aromatic polyester resins, there have been 
proposed a method of laminating foils of metals such as aluminum, a method of coating or laminating another resin film 

20 having a high gas-barrier property and a method of depositing aluminum or silicon. However, these proposed methods 
involve disadvantages such as deterioration in transparency, need for complicated production process, deterioration in 
mechanical properties, etc. 

[0003] To achieve high gas-barrier property without needing complicated production process, there has been pro- 
posed a method of simply blending the polyester resins with another resin having a high gas-barrier property. Polyamide 

25 resins such as nylon 6 and nylon 66, especially those produced by polymerization of m-xylylenediamine and adipic acid 
(hereinafter may be referred to as "polyamide MXD6") are known as high gas-barrier resins. Gas-barrier resins other 
than polyamide resins include ethylene-vinyl alcohol copolymer resins. However, an aromatic polyester resin composi- 
tion blended with ethylene-vinyl alcohol copolymer resin has various disadvantages such as whitening due to its poor 
compatibility with the aromatic polyester resin, poor stretchability due to its high crystallizability, low heat stability, etc. 

30 [0004] Polyamide MXD6 has a high gas-barrier property as well as an excellent heat stability at melting, and the 
glass transition temperature, melting point and crystallinity thereof are close to those of the aromatic polyester resins, 
especially polyethylene terephthalate. Therefore, polyamide MXD6 is advantageous because it is easily compatible with 
the aromatic polyester resins by melt mixing, rt does not deteriorate mechanical properties and stretchability of the aro- 
matic polyester resins, and it exhibits a high gas-barrier property. However, the use of a composition of aromatic poty- 

35 ester resin and polyamide resin such as polyamide MXD6 in applications requiring a high transparency is limited due 
to its insufficient transparency. In addition, a composition of aromatic polyester resin and polyamide MXD6 is likely to 
cause whitening when exposed to high-humidity atmosphere or contacted with water In amorphous non- or low- 
stretched conditions. 

[0005] Japanese Patent Application Laid-Open No. 1-272660 discloses a composition comprising a mixture of 
40 polyamide resin and polyester resin blended with tetracarboxylic dianhydride. The proposed resin composition is differ- 
ent from the polyester resin composition of the present invention in their chemical compositions. Although the proposed 
composition is taught to improve mechanical properties of molded products usable as engineering plastics, the prior art 
is quite silent as to a resin composition suitable for the production of films, sheets and hollow containers having high 
transparency. 

45 [0006] Japanese Patent Publication No. 6-2871 proposes the use a compound having epoxy group and acid anhy- 
dride group, which is quite different from the tricarboxylic acid and its anhydride used in the present invention, to com- 
patibilize a thermoplastic polyester resin with a polyamide resin containing m-xyiylene group in the main polymer chain. 

SUMMARY OF THE INVENTION 

50 

[0007] It is an object of the present invention to provide a polyester resin composition comprising an aromatic pol- 
yester resin and a polyamide resin which is suitable for the production of films, sheets and thin-wall hollow containers 
exhibiting a high gas-barrier property and an excellent transparency, thereby solving the above problems. 
[0008] It is another object of the present invention to provide a polyester resin composition suitable for production 
55 of highly transparent, high gas-barrier films, sheets and thin-wall hollow containers well resistant to whitening when 
exposed to high-humidity atmosphere or contacted with water in amorphous non- or low-stretched conditions. 
[0009] It is still another object of the present invention to provide a molded product made of the above polyester 
composition. 
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[0010] As a result of extensive study in view of the above objects, the inventors have found that a resin composition 
suitable for the production of films, sheets and thin-wall hollow containers exhibiting a high gas-barrier property and an 
excellent transparency is obtained by blending a tricarboxylic actd compound with a mixture of an aromatic polyester 
resin and a polyamide resin. It has been further found that such a composition is also suitable for the production of films, 
5 sheets and thin-wall hollow containers having improved resistance to whitening upon absorbing moisture. The present 
invention has been accomplished based on these findings. 

[001 1] Thus, the present invention provides the following polyester resin compositions (I) and (II). 

(I) A polyester resin composition produced by melt-kneading (1) 100 parts by weight of a mixture comprising 5 to 
10 50% by weight of a polyamide resin produced by polymerization of a diamine component containing 70 mol% or 

more of m-xylylenediamine and a dicarboxylic acid component containing 70 mol% or more of adipic acid, and 95 
to 50% by weight of a polyester resin (hereinafter may be referred to as "present polyester resin") produced by 
pofymerlzation of a dicarboxylic acid component containing 70 mol% or more of an aromatic dicarboxylic acid and 
a diol component containing 70 mol% or more of an aliphatic diol; and (2) 0.01 to 2 parts by weight of a tricarboxylic 
15 acid compound. 

(II) A polyester resin composition produced by melt-kneading (1 ) 95 to 50 % by weight of a copotyester resin (here- 
inafter may be referred to as "present copolyester resin") produced by polymerization of an acid component and a 
diol component, the acid component comprising (A) 99.99 to 98.0 mol% of a dicarboxylic acid component contain- 
ing 70 mol% or more of an aromatic dicarboxylic acid and (B) 0.01 to 2 mol% of a tricarboxylic acid compound, and 

20 the dioi component comprising 70 mol% or more of an aliphatic diol; and (2) 5 to 50% by weight of a polyamide 

resin produced by polymerization of a diamine component containing 70 mol% or more of m-xylylenediamlne and 
a dicarboxylic acid component containing 70 mol% or more of adipic acid. 

[0012] The polyester resin composition according to the present invention Is suitable for the production of films, 
25 sheets and thin-wall hollow containers. More specifically, the polyester resin composition is suitable for manufacturing 
packaging materials required to have a high transparency, such as non- or low-stretched single- or multi-layered sheets 
produced by T-die extrusion method or coextrusion method, stretched films made of such sheets, low-stretched deep- 
drawn containers, and thin-wall hollow containers having 0.1 to 2mm-thick body portion which are produced by non- 
stretching extrusion blow molding and Injection stretch blow molding. 

30 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Examples of the aromatic dicarboxylic adds as a raw material of the present polyester resin include tereph- 
thalic acid, isophthalic acid, naphthalene dicarboxylic adds such as 2,6-naphthalenedicart)oxylic acid, 1 ,5-naphthalen- 

35 edicarboxylic acid and 2, 7-naphthalene dicarboxylic acid, 4,4'-biphenyldicarboxyllc acid, 3,4'-biphenyldicarboxylic acid, 
and ester-forming derivatives thereof. The present polyester resin may also contain an aliphatic dicarboxylic acid such 
as adipic acid, azelaic acid and sebacic acid or a monocarboxylic acid such as benzoic acid, propionic acid and butyric 
acid, unless the addition thereof adversely affects the objects of the present invention. The content of the aromatic 
dicarboxylic acid in the dicarboxylic acid component for the present polyester resin is 70 mot% or more, preferably 80 

40 mol% or more, more preferably 90 mol% or more. 

[0014] Examples of the aliphatic diols as a raw material of the present polyester resin include ethylene glycol, 1 .3- 
propyiene diol, 1,4-butane diol, 1 .4-cycIohexane dimethanol, 1.6-hexane diol and ester-forming derivatives thereof. A 
part of the diol component may be substituted with a monohydric alcohol such as butyl alcohol, hexyl alcohol and octy! 
alcohol, and a polyhydric alcohol such as trimethylol propane, glycerol and pentaerythrrtol, unless the use thereof 

45 adversely affects the objects of the present invention. The content of the aliphatic diol in the diol component of the 
present polyester resin is 70 mol% or more, preferably 80 mol% or more, more preferably 90 mol% or more. 
[0015] Examples of the polyester resins usable in the present invention include polyethylene terephthalate resin, 
ethylene terephthalate-isophthalate copolymer resin, ethylene-l ,4-cyclohexanedimethylene terephthalate copolymer 
resin, polyethylene 2,6-naphthalenedicart50xylate resin, ethylene 2,6-naphthalenedicarboxylate-terephthalate copoly- 

50 mer resin, ethylene terephthalate-4,4'-biphenyldicarboxyiate copolymer resin, poly-1,3-propylene terephthalate resin, 
polybutylene terephthalate resin and polybutylene 2,6-naphthalenedicarboxylate resin. Preferred are polyethylene 
terephthalate resin and ethylene terephthalate-isophthalate copolymer resin. 

[0016] The moisture content of the present polyester resin is preferably 200 ppm or less, more preferably 100 ppm 
or less. The Intrinsic viscosity is preferably 0.3 to 2.0 dl/g, more preferably 0.4 to 1.8 dl/g when measured at 25*'C in 
55 60/40 (by weight) phenol/1 ,1 .2,2-tetrachloroethane mixed solution, although not particularly limited thereto. Since pol- 
yester resins having an intrinsic viscosity of 0.3 dl/g or more have a sufficiently high molecular weight, molded articles 
made of a polyester resin composition containing such a polyester resin are satisfactory in mechanical properties. 
[0017] The polyamide resin usable in the present invention is produced by polymerizing the diamine component 
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with the dicarboxylic acid component. The diamine component is required to contain m-xylylenediamine in an amount 
of 70 mo[% or more so as to ensure prolonged excellent gas-barrier property of a final polyester resin composition. 
Examples of diamines other than m-xylylenediamine usable in the present invention include p-xylylenediamine, 1,3- 
bis(aminomethyl)cyc!ohexane, 1 ,4-bis(aminomethyl)cyclohexane, tetramethylenediamine, hexamethylenedtamine, 
5 nonamethylenediamine and 2-methyl-1 ,5-pentanediamine, although not particularly limited thereto 

[0018] The dicarboxylic acid componerTt for the polyamide resin is required to contain adipic acid in an amount of 
70 mol% or more so as to prevent a final polyester resin composition from being deteriorated in gas-barrier property 
and being excessively reduced in crystaltizability. Examples of usable dicarboxylic acid components other than adipic 
acid include suberic acid, azelaic acid, sebacic acid, 1 ,10-decanedicarboxylic acid, terephthalic acid, isophthalic acid 
10 and 2,6-naphthalenedicarboxylic acid, although not particularly limited thereto. Further, a monoamine or monocarbox- 
ylic acid may be used as a molecular weight modifier in the production of the present polyamide resin. 
[0019] The polyamide resin usable in the present irwention may be produced by melt-polycondensing the diamine 
component with the dicarboxylic acid component. For instance, a nylon salt of m-xylylenediamine and adipic acid is 
heated under pressure in the presence of water, thereby initiating melt-polymerization while removing water and gen- 
ts erated water from the reaction system. Alternatively, m-xylylenediamine may be directly added to molten adipic acid to 
carry out polycondensation under ordinary pressure. To keep the reaction system in homogeneous liquid state, the 
polycondensation is allowed to proceed while continuously adding m-xylylenediamine to molten adipic acid and heating 
the reaction system so as to prevent the reaction temperature from falling to temperatures lower than the melting point 
of oligoamide or polyamide being produced. 
20 [0020] The relative viscosity of the polyamide resin is 1.83 to 4.20, preferably 2.02 to 4.20, and more preferably 2.30 
to 4.20 when measured at 25°C on a solution of 1 g polyamide resin in 100 ml of 96% sulfuric add. When the relative 
viscosity is 1 .80 or lower, the resultant polyester composition is difficult to be molded into films, sheets or hollow con- 
tainers due to significarrt die swelling or uneven melt attributable to unstable fluidity of molten resin composition. A 
polyamide resin having a relative viscosity of 1 .83 or higher improves the moldability of the polyester resin composition 
25 Into films, sheets and hollow containers. In addition, molded articles made of such a polyester composition are 
Improved in transparency and prevented from being deteriorated in transparency due to whitening under high-humidity 
conditions. 

[0021] The polyamide resin having a relative viscosity of 2.30 or higher can be easily produced by continuing the 
melt-polymerization reaction until the relative viscosity reaches the aimed value. However, such a continued melt- 

30 polymerization requires a prolonged period of time (reaction time) for maintaining the molten state of reaction system, 
resulting in damage to polyamide molecules or formation of gels or fish eyes due to aberrant reactions such as 
crosslinked molecular grov^h, etc. Although a polyester resin composition incorporated with such a polyamide resin 
containing a large amount of gels or fish eyes gives molded articles which are improved in transparency to some extent, 
the productivity is expected to be reduced due to inclusion of fish eyes. 

35 [0022] A polyamide resin having a relative viscosity of 2.30 or higher free from the above problems may be pro- 
duced more preferably by solid phase-polymerizing a melt-polymerized polyamide having a relative viscosity of 2.28 or 
lower, thereby Increasing the relative viscosity to 2.30 or higher. By terminating the melt polymerization before the rel- 
ative viscosity exceeds 2.28, the generation of fish eyes due to increased heat history of the polyamide can be pre- 
vented. The solid phase polymerization is carried out by heating pellets or powder of melt-polymerized polyamide 

40 having a relative viscosity satisfying the following formu la (1 ): 

1 .83 <. relative viscosity < 2.28 (1) 

to a temperature within the range of 1 20°C to the melting point of the polyamide resin under reduced pressure or in inert 
45 gas atmosphere. The solid phase-polymerized polyamide thus produced is preferred to have a relative viscosity satis- 
fying the following formula (2): 

2.30 <> relative viscosity < 4.20 (2). 

50 [0023] A polyester resin composition incorporated with a solid phase -polymer! zed polyamide having a relative vis- 
cosity of 2.30 or higher exhibits a good moldability into films, sheets or hollow containers. Further, since the solid phase- 
polymerized polyamide resin is produced from a melt-polymerized polyamide containing less fish eyes, the generation 
of fish eyes In films, sheets or hollow containers are reduced, thereby remarkably increasing the productivity. 
[0024] The polyamide resin is preferably a dried resin having a moisture content of 0.1 5 % or less, preferably 0. 1 % 

55 or less. The polyamide resin may be dried by any of known methods, for example, a method where polyamide resin is 
melt-extruded from a vent extruder while reducing vent hole pressure to remove moisture in the polyamide resin, or a 
method where polyamide resin is heated in a tumbler (rotary vacuum tank) at temperatures not exceeding its meKIng 
point under reduced pressure, although not limited thereto. 
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[0025] The aromatic tricarboxylic add compound is selected from the group consisting of aromatic tricarboxylic 
acids and their anhydrides. Examples thereof include trimellitic acid, trimellitic anhydride, hemimellitic acid, trimesic 
acid, naphthalenetricarboxylic anhydrides including position isomers, anthracenetricarboxylic acids including position 
isomers, anthracenetricarboxylic anhydrides including position isomers, biphenyltricarboxylic anhydrides including 
5 position isomers, benzophenonetricarboxylic anhydrides including position isomers and ethylene-bis-trimellltic anhy- 
dride. Of these tricarboxylic acid compounds, particularly preferred is trimellitic anhydride. 

[0026] The polyester resin composition according to the present invention is produced by blending 100 parts by 
weight of a mixture composed of the polyamide resin and the polyester resin with 0.01 to 2 parts by weight, preferably 
0.05 to 1 .5 parts by weight, more preferably 0. 1 to 1 part by weight of the tricarboxylic acid compound. The mixture com- 

10 prises 5 to 50% by weight, preferably 5 to 45% by weight, more preferably 5 to 40% by weight of the polyamide resin 
and 95 to 50% by weight, preferably 95 to 55% by weight, more preferably 95 to 60% by weight of the polyester resin. 
[0027] When the tricarboxylic acid compound is mixed in an amount of 0.01 part by weight or more, molded articles 
made of a resultant polyester resin composition is remarkably improved in transparency and prevented from being dete- 
riorated in transparency due to whitening under high-humidity conditions. When the mixing amount of tricarboxylic acid 

15 compound is 2 parts by weight or less, molded articles made of a resultant polyester resin composition exhibits 
improved transparency as well as necessary mechanical properties. 

[0028] Since the tricarboxylic acid compound used in the present invention hardly form crosslinked polymers as 
compared with using aromatic poly carboxy lie acids having four or more carboxyl groups or their mono- or polyanhy- 
drides, molded articles of improved quality can be produced from the polyester resin composition of the present inven- 
20 tion. 

[0029] It has been known that the transparency of molded articles made of a mixture of polyamide resin and poly- 
ester resin varies depending upon the melt viscosity ratio, (melt viscosity of polyester resin)/(melt viscosity of polyamide 
resin). The melt viscosity is measured at 275*'C, for example, using a flow tester ( CFT-500 Model manufactured by Shi- 
madzu Corporation) having a die of 1 mm0 x 1 0 mm long operated at an extrusion pressure of 10 kgf/cm^. However, 
25 the polyester resin composition of the present invention, which is obtained by blending a mixture of polyamide resin and 
polyester resin with the tricarboxylic acid compound, gives molded articles having improved transparency at any melt 
viscosity ratios. 

[0030] The blending for producing the polyester resin compositions according to the present invention may be con- 
ducted by any known methods. For example, the polyamide resin, the polyester resin and the tricarboxylic acid com- 

30 pound may be dry-blended in tumbler, V-type blender or Henschel mixer The resultant dry blend may be melt-mixed 
once or more by a single-screw extruder, a twin-screw extruder or a kneader If desired, the mixture after melt-mixing 
may be subjected to solid phase polymerization under high-vacuum condition or in inert gas atmosphere. 
[0031] The polyester resin composition according to the present invention may be produced by any of a method 
where the polyamide resin, the polyester resin and the tricarboxylic acid compound are meit-kneaded simultaneously; 

35 a method where the polyester resin and the tricarboxylic acid compound are melt-kneaded in advance and then the 
resultant mixture is melt-kneaded wrth the polyamide resin; or a method where the polyamide resin and the tricarboxylic 
acid compound are melt-kneaded in advance and then the resultant mixture is melt-kneaded with the polyester resin. 
[0032] The effect of improving the transparency of the present invention is also achieved when the mixture is sub- 
jected to solid phase polymerization under high-vacuum condition or in inert gas atmosphere after the pre-kneading. 

40 The extrusion temperature in the melt-kneading is preferably 220 to SOCC, more preferably 240 to 290*'C, and still more 
preferably 260 to 290'C. 

[0033] Further, the effect of improving the transparency is achieved when a polyamide resin and a polyester resin 
are melt-kneaded with a master batch which is prepared by blending the tricarboxylic acid compound to a polyamide 
resin and/or a polyester resin. 

45 [0034] Still further, the effect of improving the transparency is achieved by a polyester resin composition produced 
by melt-kneading a polyamide resin with a copolyester resin containing the tricarboxylic acid compound as a comono- 
mer component. 

[0035] The present copolyester resin is produced by copolymerization of a diol component and an acid component 
comprising a dicarboxylic acid component and a tricarboxylic acid compound. The dicarboxylic acid component is com- 

50 posed of 70 mol% or more, preferably 80 mol% or more, more preferably 90 mol% or more of an aromatic dicarboxylic 
acid such as terephthalic acid, isophthalic acid, naphthalene dicarboxylic acids such as 2,6-naphthalenedicarboxylic 
acid, 1 ,5-naphthalenedicarboxylic acid and 2,7-naphthalenedicarboxylic acid, 4.4'-biphenyldlcarboxylic acid, 3,4'-biphe- 
nyldicarboxylic acid, and dialkyl esters thereof. The dialkyi esters may include dimethyl terephthalate, dimethyl isoph- 
thalate, dimethyl 2,6-naphthalenedicarboxylate, etc. The dicarboxylic acid component may also contain an aliphatic 

55 dicarboxylic acid such as adipic acid azelaic acid and sebacic acid, unless the addition thereof adversely affects the 
objects of the present invention. Particularly preferred aromatic dicarboxylic acids are terephthalic acid and dimethyl 
terephthalate, 

[0036] The same tricarboxylic add compounds as mentioned above may be used as the comonomer for the present 
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copolyester resin. 

[0037] The diol component for the present copolyester resin is composed of 70 mol% or more, preferably 80 mol% 
or more, more preferably 90 mol% or more of an aliphatic diol such as ethylene glycol, 1 ,3-propylene diol, 1 ,4-butane 
diol, 1 ,4-cyclohexane dimethanof and 1 ,6-hexane diol. The diol component may contain a monohydric alcohol such as 
5 butyl alcohol, hexyl alcohol and octyl alcohol, and a polyhydric alcohol such as trimethylol propane, glycerol and pen- 
taerythritol, unless the objects of the present invention is adversely affected. 

[0038] The present copolyester resin may be produced by any of known methods such as direct esterification and 
ester interchange. For example, a dicarboxylic acid, a tricarboxylic acid compound and a diol are heated under pressure 
while removing generated water from the reaction system, thereby obtaining a polycondensation product with low 

70 molecular weight, which is then converted to a copolyester of high molecular weight by distilling off the diol from the 
reaction system under reduced pressure in the presence of a polycondensation catalyst such as germanium com- 
pounds and antimony compounds. Alternatively, a dialkyi ester of dicarboxylic acid, a tricarboxylic acid compound and 
a diol are heated under ordinary pressure while removing generated alkyi alcohol from the reaction system, thereby 
obtaining a polycondensation product with low molecular weight, which is then converted to a copolyester of high 

15 molecular weight by distilling off the diol from the reaction system under reduced pressure in the presence of a poly- 
condensation catalyst such as germanium compounds and antimony compounds. In each of the production methods, 
the copolymerization is allowed to proceed by heating the reaction system so that the reaction temperature does not 
become lower than the melting point of oligomer or copolyester being produced, thereby keeping the reaction system 
in homogeneous liquid state. If still higher molecular weight is desired, the copolyester from melt-polycondensation may 

20 be solid phase-polymerized. 

[0039] In the production of the present copolyester resin, the tricarboxylic acid compound is preferably added to the 
copolymerization system when the reaction rate of the dicarboxylic acid component reaches 75 to 98%. After the addi- 
tion of the tricarboxylic acid compound, it is preferred to immediately distill off the diol from the reaction system. The 
reaction rate of the dicarboxylic acid component referred to in the present invention Is calculated from the following for- 

25 mula(l): 

Reaction Rate (%) - (P/Q) x 100 (I) 

wherein P is the amount of water or alky I alcohol generated by condensation reaction between the starting dicarboxylic 
30 acid component and the starting diol component or between the dialkyi ester of the starting dicarboxylic acid compo- 
nent and the starting diol component, and Q is the theoretical amount of water or alkyI alcohol to be generated when 
the functional groups of the starting dicarboxylic acid component or dialkyi ester thereof are completely reacted with the 
diol. 

[0040] When the reaction rate of dicarboxylic acid component is 75% or more, formation of gels and fish eyes is 
35 effectively prevented, thereby further increasing the productivity of molded articles from the polyester resin composition. 
[0041] The moisture content of the present copolyester resin is preferably 200 ppm or less, more preferably 100 
ppm or less. The intrinsic viscosity is preferably 0.3 to 2.0 dl/g, more preferably 0.4 to 1.8 dl/g when measured at 25^0 
in 60/40 (by weight) phenol/1 ,1 ,2,2-tetrachloroethane mixed solution, although not particularly limited thereto. Since the 
present copolyester resins having an intrinsic viscosity of 0.3 dl/g or more have a sufficiently high molecular weight, 
40 molded articles made of a polyester resin composition containing such a copolyester resin are satisfactory in mechan- 
ical properties. 

[0042] In the production of the present copolyester resins, known esterification catalyst, ester interchange catalyst, 
etherification inhibitor, etc. may be used with or without another additive such as anti-oxidant, heat stabilizer, etc. 
(0043] The polyester resin composition incorporated with the present copolyester resin is produced by melt-knead- 

45 ing a copolyester resin and a polyamide resin. The copolyester resin is produced by polymerization of an acid compo- 
nent and a diol component. The acid component comprises (A) 99.99 to 98.0 mol%, preferably 99.9 to 98.5 mol%, more 
preferably 99.8 to 99.0 mol% of a dicarboxylic acid component containing 70 mol% or more of an aromatic dicarboxylic 
acid and (B) 0.01 to 2 mol%, preferably 0.1 to 1.5 mol%, more preferably 0.2 to 1 mol% of a tricarboxylic acid com- 
pound, and the diol component comprises 70 mol% or more of an aliphatic diol. The same polyamide resin as men- 

50 tioned above may be used. The extrusion temperature in the melt-kneading is preferably 220 to SOO'^C. more preferably 
240 to 290°C. and still more preferably 260 to 290''C. 

[0044] When the tricarboxylic acid compound is mixed in an amount of 0.01 mol% or more, molded articles made 
of a resultant polyester resin composition is remarkably improved in transparency and prevented from being deterio- 
rated in transparency due to whitening under high-humidity conditions. When the mixing amount of tricarboxylic acid 
55 compound is 2 mol% or less, molded articles made of a resultant polyester resin composition exhibits improved trans- 
parency. In addition, since the present copolyester resin is free from the problems of formation of gels and fish eyes, the 
productivity of molded articles from the polyester resin composition is significantly improved. 

[0045] The mixing ratio of the polyamide resin and the copolyester resin is 5 to 50% by weight, preferably 5 to 45% 
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by weight, more preferably 5 to 40% by weight for the polyamide resin and 95 to 50% by weight, preferably 95 to 55% 
by weight, more preferably 95 to 60% by weight of for the copotyester resin, each based on the total weight of the pol- 
yester resin composition. 

[0046] The polyester resin compositions according to the present invention may contain other resins and/or various 

5 additives unless the addition thereof adversely affects the effects of the present invention. Specific examples of the 
other resins include polyamides such as nylon 6 and nylon 66, polyolefins such as polyethylene and polypropylene, 
elastomers such as polyolefin elastomers and polyamide elastomers, and ionomers. Specific examples of the additives 
include pigments, dyes, lubricants, delustering agents, heat stabilizers, weathering agents, UV absorbers, nucleating 
agents, plasticizers, flame-retardants and antistatic agents. 

10 [0047] Moreover, the polyester resin composition according to the present invention may contain salvaged polyes- 
ter and/or polyamide resins such as salvaged materials of polyethylene terephthalate products, salvaged materials of 
modified-poly ethylene terephthalate products containing a small amount of isophthalate units, salvaged materials of 
polyamide products, chips and flash generated during the molding, and salvaged materials of defective products, as 
long as the properties of the polyester resin composition is kept substantially unchanged. 

15 [0048] The polyester resin compositions of the present invention obtained by blending a mixture of aromatic poly- 
ester resin and polyamide resin wrth the tricarboxylic acid compound exhibits a good moldability into non- or low- 
stretched single- layered or multi-layered sheets when produced by T-die extrusion method or coextrusion method, 
stretched films made of such sheets, low-stretched deep-drawn containers, extrusion blow-molded containers being 
kept non-stretched after molding, and injection stretch blow-molded containers. In addition, molded articles produced 

20 from the polyester resin composition such as films, sheets and thin-wall hollow containers show an excellent transpar- 
ency and a good whitening resistance at moisture absorbing while maintaining a good gas-barrier property. 
[0049] The present invention will be described in more detail by reference to the following examples. However, it 
should be noted that the following examples are illustrative and not intended to limit the invention thereto. In the exam- 
ples and comparative examples, the characteristics and properties were evaluated by the following methods. 

25 

(1 ) Relative viscosity 

[0050] One gram of polyamide was precisely weighed and dissolved in 1 00 ml of 96% sulfuric acid under stirring at 
a temperature of 20 to 30*'C. Immediately after complete dissolution, 5 cc of the solution was sampled into a Cannon- 
30 Fenske viscometer and allowed to stand in a 25 thermostat for 1 0 minutes. Then, the failing time (t) of the solution 
was measured. Similarly, the falling time (to) of 96% sulfuric acid was measured. The relative viscosity of the polyamide 
was calculated from the measured values t and to according to the following formula (A): 

Relative viscosity -X/Xq (A). 

35 

(2) Moisture content (wt. %) 

[0051] The moisture content of resin was measured by healing the resin at its melting point for 30 minutes to vapor- 
ize water, using Karl-Fischer micro-moisture meter (CA-05 Model) and a vaporizer (VA-05 Model) both manufactured 
40 by Mitsubishi Chemical Corp. 

(3) Haze 

[0052] The haze value was measured according to JiS K7105 using a haze meter (Model: COH-300A) manufac- 
45 tured by Nippon Dens ho ku Kogyo Co., Ltd. 

(4) Oxygen permeability 

[0053] The oxygen permeability was measured according to ASTM D3985. The measurement was carried out at 
50 23°C and 60 % relative humidity using a permeability measuring device (Model: OX-TRAN10/50A) manufactured by 
Modern Controls Corp. 

(5) Coefficient of variation of sheet thickness 

55 [0054] The thickness change of non-stretched sheet molded from a polyester resin composition was measured. 
Specifically, the thickness of sheet at a center of the transverse direction (width direction of sheet) was measured at 2 
cm intervals for 50 points (measured length: 100 cm) along the machine direction (flow direction of sheet). The coeffi- 
cient of variation of sheet thickness was calculated from the following formula (B): 
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Coefficient of variation = (Standard deviation of thickness)/(Average thickness) x 1 00 (B). 
(6) Melt viscosity ratio 

5 [0055] The measurement was carried out using a flow tester (Model: CFT-500) manufactured by Shimadzu Corpo- 
ration under the following measuring conditions; 

Die size: 1 mm0 x 1 0 mm long. 
Extrusion pressure: 1 0 kgf/cm^. 
10 Measuring temperature; 275'C. 

[0056] Using the measured values of melt viscosity at 275''C, the melt viscosity ratio was calculated from the fol- 
lowing formula: 

15 (melt viscosity of polyester)/(melt viscosity of polyamide). 

Examples 1 to 3 

[0057] Into a 250-liter tumbler (rotary vacuum tank) equipped with a heating jacket for circulating heating medium, 
20 were charged at room temperature 100 kg of polyamide MXD6 pellets (relative viscosity: 1 .85, moisture content: 0.62 

%) obtained by melt-polymerization of adipic acid and m-xylylenediamine. The heating medium was maintained at 

130°C until the polyamide MXD6 pellets were heated to above 120**C and crystallized. Thereafter, the temperature of 
. the heating medium was lowered to 1 25''C, thereby maintaining the pellets in the tank at 1 20''C. During the heating, the 

tank was evacuated to reduce the inner pressure to 0.5 to 1 0 Torr when the pellets exceeded 1 0O'C. and thereafter, the 
25 heating of the pellets at 1 20''C was continued for 270 minutes. After heating, the inner pressure of the tank was returned 

to ordinary pressure by introducing nitrogen gas thereinto, thereby starting the cooling of pellets. When the pellets were 

cooled to 90°C or lower, the pellets were taken out of the tank. The obtained polyamide MXD6 had a relative viscosity 

of 1 .87 and a moisture content of 0.03 %. 

[0058] Dry pellets of the obtained polyamide MXD6 (hereinafter may be referred to as "PA1") having a relative vis- 
30 cosity of 1.87 and a melt viscosity of 60 Pa • s and dry pellets of polyethylene terephthalate (available from Nippon Uni- 
pet Co., Ltd. under a trade name of Unipet RT543C, and hereinafter may be referred to as "PET1") having a melt 
viscosity of 360 Pa • s were blended at a blend ratio of PA1/PET1 = 20/80 (weight basis). In a tumbler, were mixed 100 
parts by weight of the resin blend (melt viscosity ratio = 6.0) and 0.1 to 0 3 part by weight of trimellitic anhydride (pro- 
duced by Mitsubishi Gas Chemical Comp any, Inc. and hereinafter may be referred to as "TMA"). 
35 [0059] The resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) 
by a T-die method under conditions of a cylinder temperature of 270 to 290°C, a T-die temperature of 280°C, a screw 
speed of 1 00 rpm and a cooling roll temperature of 70''C, thereby obtaining non-stretched sheet having a width of 1 20 
mm and a thickness of about 0.3 mm. The haze values and the coefficient of thickness variation (for only sheet contain- 
ing 0.2 part by weight of TMA) are shown in Table 1 . 
40 [0060] After preheating at 90 to 110'*Cfor30 seconds, the non-stretched sheet was stretched simultaneously in the 
machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original 
length in each direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially 
stretched film was heat-treated at 235 to 240''C for 5 seconds under tension, thereby obtaining stretched film having a 
thickness of 20 ^m. The haze value and the oxygen permeability of each film are shown in Table 1 . 

45 

Comparative Example 1 

[0061] Dry pellets of polyamide MXD6 (PA1) having a relative viscosity of 1.87 and dry pellets of polyethylene 
terephthalate (PET1 ) were blended at a blend ratio of FA1/PET1 = 20/80 (weight basis) to prepare a resin blend having 

50 a melt viscosity ratio of 6.0. 

[0062] The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T- 
die method under conditions of a cylinder temperature of 270 to 290*'C, a T-die temperature of 280''C, a screw speed 
of 1 00 rpm and a cooling roll temperature of 70'*C. thereby obtaining non-stretched sheet having a width of 120 mm and 
a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 1. 

55 [0063] After preheating at 90 to 1 1 0°C for 30 seconds, the non-stretched sheet was stretched simu Itaneously in the 
machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direc- 
tion using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat- 
treated at 235 to 240°C for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 }.im. The 
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haze value and the oxygen permeability of the film are shown in Table 1. 



Table 1 



5 




Ex.1 


Ex.2 


Ex.3 


Com. Ex.1 




Resin Composition (vvt. part) 












Poly amide: PA1 


20 


20 


20 


20 


10 


Polyester: PET1 


80 


80 


80 


80 


Melt viscosity ratio 


6.0 


6.0 


6.0 


6.0 




Tricarboxylic acid compound 












Kind 


TMA 


TMA 


TMA 




15 


Content (wt. part)^* 


0.1 


0.2 


0.3 






Evaluation results 












Haze of non-stretched sheet (%)^* 










20 


Ordinary conditioning 


6.7 


5.2 


4.3 


10.3 




High- humidity storage 


14.0 


14.5 


7.2 


23.7 




Haze of stretched film (%) 


5.8 


4.7 


4.4 


7.8 




Oxygen permeability'^^ 


0.28 


0.28 


0.28 


0.28 


25 


Coefficient of thickness variation (%) 




6 







^Wighl part based on 100 parts by weight of a mixture of polyamide and polyester. 
^^Ordinary condHtoning: measured after condHloned at 23''C and 50 % relative humidity for 
48 hours; sheet thickness: 300 jam. High-humidHy storage: measured after stored at 40*0 
and 80 % relative humidity for 5 days; sheet thickness: 300 pm. 
^^Unit: CO • mm/m^ • day • atm. 



Comparative Example 2 

35 [0064] Into a 250-liter tumbler (rotary vacuum tank) equipped with a heating jacket for circulating heating medium, 
were charged at room temperature 100 kg of polyamide MXD6 pellets (relative viscosity: 1.72, moisture content: 0.68 
%) obtained by melt-polymerization of adipic acid and m-xytylenediamine. The heating medium was maintained at 
130^*0 until the polyamide MXD6 pellets were heated to above 120°C and crystallized. Thereafter, the temperature of 
the heating medium was lowered to 1 25''C, thereby maintaining the pellets in the tank at 1 20''C. During the heating, the 

40 tank was evacuated to reduce the inner pressure to 0.5 to 10 Torr when the pellets exceeded 1 0O^C. and thereafter, the 
heating of the pellets at 1 20*^0 was continued for 270 minutes. After heating, the inner pressure of the tank was returned 
to ordinary pressure by introducing nitrogen gas thereinto, thereby starting the cooling of pellets. When the pellets were 
cooled to 90°C or lower, the pellets were taken out of the tank. The obtained polyamide MXD6 had a relative viscosity 
of 1 .75 and a moisture content of 0.03 %. 

45 [0065] Dry pellets of the obtained polyamide MXD6 (PA2) having a relative viscosity of 1 .75 and dry pellets of pol- 
yethylene terephthalate (PET1) were blended at a blend ratio of PA2/PET1 = 20/80 (weight basis). In a tumbler, were 
mixed 100 parts by weight of the resin blend and 0.2 part by weight of pyromeflitic dianhydride (produced by Mitsubishi 
Gas Chemical Company, Inc. and hereinafter may be referred to as "PMDA"). Although the resultant mixture was 
attempted to mold irrto film from a twin-screw extruder (screw diameter: 20 mm0; L/D; 25) by a T-die method under con- 

50 ditions of a cylinder temperature of 270 to 290''C, a T-die temperature of 280"'C. a screw speed of 1 00 rpm and a cooling 
roll temperature of 70°C, no film was obtained due to significant meft instability. 

Examples 4 to 6 

55 [0066] Into a 250-liter tumbler (rotary vacuum tank) equipped with a heating jacket for circulating heating medium, 
were charged at room temperature 100 kg of polyamide MXD6 pellets (relative viscosity: 2.12, moisture content: 0.59 
%) obtained by melt-polymerization of adipic acid and m-xylylenediamine. The heating medium was maintained at 
170^*0 until the polyamide MXD6 pellets were heated to above 120^C and crystallized. Thereafter, the temperature of 
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the heating medium was lowered to 1 55°C, thereby maintaining the pellets in the tank at 150°C. During the heating, the 
tank was evacuated to reduce the inner pressure to 0.5 to 10 Torr when the pellets exceeded 140''C, and thereafter, the 
heating of the pellets at 1 50*^0 was continued for 120 minutes. After heating, the inner pressure of the tank was returned 
to ordinary pressure by introducing nitrogen gas thereinto, thereby starting the cooling of pellets. When the pellets were 
5 cooled to 90*'C or lower, the pellets were taken out of the tank. The obtained polyamide MXD6 had a relative viscosity 
of 2.1 8 and a moisture content of 0.03 %. 

[0067] Dry pellets of the obtained polyamide MXD6 (hereinafter may be referred to as "PA3") having a relative vis- 
cosity of 2. 1 8 and a melt viscosity of 200 Pa • s and dry pellets of polyethylene terephthalate (PET1 ) were blended at a 
blend ratio of PA3/PET1 = 20/80 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt 

10 viscosity ratio = 1 .8) and 0.2 to 0.5 part by weight of TMA. The resultant mixture was molded into film from a twin-screw 
extruder (screw diameter: 20 mm0; L/D: 25) by a T-die method under conditions of a cylinder temperature of 270 to 
290°C, a T-die temperature of 280''C. a screw speed of 100 rpm and a cooling roll temperature of 70''C, thereby obtain- 
ing non-stretched sheet having a width of 1 20 mm and a thickness of about 0.3 mm. The haze value and the coefficient 
of thickness variation (for only sheet containing 0.2 part by weight of TMA) of each sheet are shown in Table 2. After 

15 preheating at 90 to 110*^0 for 30 seconds, the non-stretched sheet was stretched simultaneously in the machine and 
transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original length in each 
direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was 
heat-treated at 235 to 240°C for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 p.m. 
The haze value and the oxygen permeability of each film are shown in Table 2. 

20 

Comparative Example 3 

[0068] Dry pellets of polyamide MXD6 (PA3) having a relative viscosity of 2.18 and dry pellets of polyethylene 
terephthalate (PET1 ) were blended at a blend ratio of PA2/PET1 = 20/80 (weight basis) to prepare a resin blend having 

25 a melt viscosity ratio of 1.8. 

[0069] The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T- 
die method under conditions of a cylinder temperature of 270 to 290''C, a T-die temperature of 280°C, a screw speed 
of 100 rpm and a cooling roll temperature of 70''C, thereby obtaining non-stretched sheet having a width of 120 mm and 
a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 2. 

30 [0070] After preheating at 90 to 1 10°C for 30 seconds, the non-stretched sheet was stretched simultaneously in the 
machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direc- 
tion using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat- 
treated at 235 to 240°C for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 jim. The 
haze value and the oxygen permeability of the film are shown in Table 2. 

35 



40 



45 



50 



55 
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Table 2 





Ex.4 


Ex.5 


Ex.6 


Com. Ex.3 


Resin Composition (wt. part) 










Po fy amide :PA3 


20 


20 


20 


20 


Potyester: PET1 


80 


80 


80 


80 


Melt viscosity ratio 


1.8 


1.8 


1.8 


1.8 


Tricarboxylic acid compound 










Kind 


TMA 


TMA 


TMA 




Content (wt. part)^* 


0.2 


0.3 


0.5 




Evaluation results 










Haze of non-stretched sheet (%)*'^ 










Ordinary conditioning 


6.8 


7.2 


6.9 


16.5 


High-humidity storage 


13.5 


12.0 


10.7 


36.3 


Haze of stretched film (%) 


5.9 


6.0 


5.4 


9.7 


Oxygen permeability^^ 


0.28 


0.28 


0.28 


0.28 


Coefficient of thickness variation (%) 


5 








a) to c): Same as noted above. 



Example 7 

30 [0071] Into a 250-liter tumbler (rotary vacuum tank) equipped with a heating jacket for circulating heating medium, 
were charged at room temperature 100 kg of polyamide MXD6 pellets (relative viscosity: 2.05, moisture content: 0.79 
%) obtained by mett-polymerization of adipic acid and m-xylylenediamine. The heating medium was maintained at 
170°C until the polyamide MXD6 pellets were heated to above 1 20°C and crystallized. Thereafter, the temperature of 
the heating medium was raised to 225^0, thereby heating the pellets in the tank to 200*C. During the heating, the tank 

35 was evacuated to reduce the inner pressure to 0.5 to 1 0 Torr when the pellets exceeded 1 40^*0, and thereafter, the heat- 
ing of the pellets at 200*'C was continued for 20 minutes. After heating, the inner pressure of the tank was returned to 
ordinary pressure by introducing nitrogen gas thereinto, thereby starting the cooling of pellets. When the pellets were 
cooled to 90*'C or tower, the pellets were taken out of the tank. The obtained polyamide MXD6 had a relative viscosity 
of 2.60 and a moisture content of 0.03 %. 

40 [0072] The resultant solid phase-polymerized polyamide MXD6 (PA4) having a relative viscosity of 2.60 was 
extruded into film from a single-screw extruder (screw diameter: 20 mm0; UD: 25) by aT-die method under conditions 
of a cylinder temperature of 255 to 280''C, a T-die temperature of 275''C, a screw speed of 50 rpm and a cooling roll 
temperature of 70°C, thereby obtaining an non-stretched film having a width of 120 mm and a thickness of about 70 ^im. 
The number of fish eyes having a diameter of 1 00 am or larger in the film was 900 per m^. It was confirmed that the 

45 solid phase-polymerized polyamide MXD6 having a relative viscosity of 2.60 was reduced in the number of fish eyes as 
compared to a melt-polymerized polyamide MXD6 having a relative viscosity of 2.59 obtained in Comparative Example 
4. 



Comparative Example 4 

50 

[0073] Into a 250-liter tumbler (rotary vacuum tank) equipped with a heating jacket for circulating heating medium, 
were charged at room temperature 100 kg of polyamide MXD6 pellets (relative viscosity: 2.57, moisture content: 0.73 
%) obtained by mett-polymerization of adipic acid and m-xylylenediamine. The heating medium was maintained at 
130°C until the polyamide MXD6 pellets were heated to above 1 20''C and crystallized. Thereafter, the temperature of 
55 the heating medium was lowered to 1 25°C, thereby maintaining the pellets in the tank at 1 20°C. During the heating, the 
tank was evacuated to reduce the inner pressure to 0.5 to 10 Torr when the pellets exceeded lOO^'C, and thereafter, the 
heating of the pellets at 120°C was continued for 300 minutes. After heating, the inner pressure of the tank was returned 
to ordinary pressure by introducing nitrogen gas thereinto, thereby starting the cooling of pellets. When the pellets were 
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cooled to 90°C or lower, the pellets were taken out of the tank. The obtained polyamide MXD6 had a relative viscosity 
of 2.59 and a moisture content of 0.03 %. 

[0074] The resultant dried melt-polymerized polyamide MXD6 (PAS) having a relative viscosity of 2.59 was 
extruded into film from a single-screw extruder (screw diameter; 20 mm0; L/D: 25) by a T-die method under conditions 
5 of a cylinder temperature of 255 to 280°C, a T-die temperature of 275°C, a screw speed of 50 rpm and a cooling roll 
temperature of 70°C, thereby obtaining an non-stretched film having a width of 1 20 mm and a thickness of about 70 ^im. 
The number of fish eyes having a diameter of 100 ^im or larger in the film was 3000 per m^. 

Examples 8 to 1 0 

10 

[0075] Dry pellets of the obtained polyamide MXD6 (FV\4) having a relative viscosity of 2.60 and a melt viscosity of 
360 Pa*s and dry pellets of polyethylene terephthalate (PET1) were blended at a blend ratio of PA4/PET1 = 7/93 
(weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt viscosity ratio = 1 .0) and 0.1 to 0.5 
part by weight of TMA. The resultant mixture was molded irrto film from a twin-screw extruder (screw diameter: 20 

15 mm0; UD: 25) by a T-die method under conditions of a cylinder temperature of 270 to 290*'C, a T-die temperature of 
280*'C. a screw speed of 100 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having 
a width of 1 20 mm and a thickness of about 0.3 mm. The haze value of each sheet is shown in Table 3. After preheating 
at 90 to 110°C for 30 seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse 
directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original length in each direction 

20 using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat- 
treated at 235 to 240''C for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 jim. The 
haze value and the oxygen permeability of each film are shown in Table 3. 

Comparative Example 5 

25 

[0076] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of PA4/PET1 = 7/93 (weight basis) to prepare a resin blend having a melt viscosity ratio of 1 .0. 
[0077] The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; UD: 25) by a T- 
die method under conditions of a cylinder temperature of 270 to 290°C. a T-die temperature of 280''C. a screw speed 

30 of 1 00 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width of 1 20 mm and 
a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 3. After preheating at 90 to 1 10°C for 30 
seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse directions at a linear 
stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direction using a biaxial stretching machine man- 
ufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat-treated at 235 to 240*'C for 5 seconds under 

35 tension, thereby obtaining stretched film having a thickness of 20 ^m. The haze value and the oxygen permeability of 
the film are shown in Table 3. 



40 



45 



50 



55 
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Table 3 





Ex.8 


Ex.9 


Ex.10 


Com. Ex. 5 


Resin Composition (wt. 

pan) 










Poly amide: PA 4 


7 


7 


7 


7 


Polyester: PET1 


93 


93 


93 


93 


Melt viscosity ratio 


1.0 


1.0 


1.0 


1.0 


Tricarboxylic acid com- 
pound 










Kind 


TMA 


TMA 


TMA 




Content (wt. part)^* 


0.1 


0.2 


0.5 




Evaluation results 










Haze of non-stretched 
sheet 










Ordinary conditioning 


4.9 


4.7 


5.1 


9.1 


High-humidity storage 


6-8 


6.5 


6.9 


18.2 


Hare of stretched film (%) 


5.6 


5.5 


5.7 


7.0 


Oxygen permeability^^ 


0.94 


0.94 


0.94 


0.94 


a) to c): Same as noted above. 



30 Examples 11-17 

[0078] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1 ) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis). In a tumbler, were mixed 1 GO parts by weight of the resin blend (melt 
viscosity ratio = 1 0) and 0.1 to 1 part by weight of TMA. The resultant mixture was molded irrto film from a twin-screw 

35 extruder (screw diameter: 20 mm0; UD: 25) by a T-die method under conditions of a cylinder temperature of 270 to 
290°C, a T-die temperature of 280°C, a screw speed of 100 rpm and a cooling roll temperature of 70°C, thereby obtain- 
ing non-stretched sheet having a width of 1 20 mm and a thickness of about 0.3 mm. The haze value and the coefficient 
of thickness variation (for only sheet containing 0.2 part by weight of TMA) of each sheet are shown In Tables 4 and 5. 
After preheating at 90 to 1 lO^'C for 30 seconds, the non-stretched sheet was stretched simultaneously in the machine 

40 and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original length in 
each direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the blaxially stretched film 
was heat-treated at 235 to 240°C for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 
^m. The haze value and the oxygen permeability of each film are shown in Tables 4 and 5. 

45 Comparative Example 6 

[0079] Dry pellets of polyamide IVIXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1 ) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis) to prepare a resin blend having a melt viscosrty ratio of 1.0. 
[0080] The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T- 
50 die method under conditions of a cylinder temperature of 270 to 290*0, a T-die temperature of 280°C, a screw speed 
of 1 00 rpm and a cooling roll temperature of 70^0, thereby obtaining non-stretched sheet having a width of 120 mm and 
a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 5. 

10081] After preheating at 90 to 1 1 0°C for 30 seconds, the non-stretched sheet was stretched simultaneously in the 
machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direc- 
55 tion using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat- 
treated at 235 to 240^*0 for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 ^m. The 
haze value and the oxygen permeability of the film are shown in Table 5. 
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Table 4 





tX. 1 1 


tX. 1 ti 


tX. ! O 


Ex.14 


riesin v^urnpostiion ^wi. psLri) 










r^oiyamiae. nft^ 


20 


20 


20 


20 


noiyesier. Kt i i 


OA 
OU 




80 


80 


Melt viscosity ratio 


1 .0 


1 .0 


1 .0 


1 .0 


Tricarboxylic acid compound 










Kind 


TMA 


TMA 


TMA 


TMA 


Content (wt. part)^' 


0.1 


0.2 


0.3 


0.5 


Evaluation results 










Haze of non-stretched sheet {%)^^ 










Ordinary conditioning 


12.3 


8.6 


9.2 


9.0 


High-humidity storage 


22.1 


17.2 


16.1 


10.8 


Haze of stretched film (%) 


6.9 


6.3 


5.9 


6.6 


Oxygen permeability^^ 


0.28 


0.28 


0.27 


0.24 


Coefficient of thickness variation (%) 




2 






a) to c): Same as noted above. 



Table 5 





Ex.15 


Ex.16 


Ex.17 


Com. Ex.6 


Resin Composition (wt. 
part) 










Polyamide: PA4 


20 


20 


20 


20 


Polyester: PET1 


80 


80 


80 


80 


Melt viscosity ratio 


1.0 


1.0 


1.0 


1.0 


Tricarboxylic acid com- 
pound 










Kind 


TMA 


TMA 


TMA 




Content (wt. part)^^ 


0.6 


0.8 


1.0 




Evaluation results 










Haze of non-stretched 

sheet (%)^) 










Ordinary conditioning 


8.7 


11.9 


14.5 


20.0 


High-humidity storage 


10.2 


16.5 


29.3 


54.1 


Haze of stretched film (%) 


6.4 


6.9 


7.1 


10.0 


Oxygen permeability^^ 


0.24 


0.25 


0.25 


0.28 


a) to c): Same as noted above. 
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Example 18 

[0082] Into a 250-liter tumbler (rotary vacuum tank) equipped with a heating jacket for circulating heating medium, 
were charged at room temperature 100 kg of polyamide MXD6 pellets (relative viscosity: 2.20, moisture content: 0.83 

5 %) obtained by melt-polymerization of adipic acid and m-xylylenediamine. The heating medium was maintained at 
170°C until the polyamide MXD6 pellets were heated to above 1 20'C and crystallized. Thereafter, the temperature of 
the heating medium was raised to 225°C, thereby elevating the pellet temperature to 200''C. During the heating, the 
tank was evacuated to reduce the inner pressure to 0.5 to 10 Torr when the pellets exceeded 1 40°C. and thereafter, the 
heating of the pellets was continued at 200°C for 1 1 0 minutes. After heating, the inner pressure of the tank was returned 

10 to ordinary pressure by introducing nitrogen gas thereinto, thereby starting the cooling of pellets. When the pellets were 
cooled to 90*^0 or lower, the pellets were taken out of the tank. The results of analysis on the resultant pellets showed 
that the solid phase-polymerized polyamide had a relative viscosity of 3.60 and a moisture content of 0.02 %. 
[0083] Dry pellets of the obtained polyamide MXD6 (Rft6) having a relative viscosity of 3.60 and a melt viscosity of 
2220 Pa* s and dry pellets of polyethylene terephthalate (PET1) were blended at a blend ratio of PA6/PET1 = 20/80 

15 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt viscosity ratio = 0.2) and 0.2 part 
by weight of TMA. 

[0084] The resuftant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) 
by a T-die method under conditions of a cylinder temperature of 270 to 290°C, a T-die temperature of 280°C, a screw 
speed of 1 00 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width of 120 

20 mm and a thickness of about 0.3 mm. The haze value and the coefficient of thickness variation are shown in Table 6. 
After preheating at 90 to 11 0°C for 30 seconds, the non-stretched sheet was stretched simultaneously in the machine 
and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original length in 
each direction using a biaxial stretching machine manufactured by Toyo Seiki Co.. Ltd. Then, the biaxially stretched film 
was heat-treated at 236 to 240*^0 for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 

25 ^m. The haze value and the oxygen permeability of each film are shown in Table 6. 

Comparative Example 7 

[0085] Dry pellets of polyamide MXD6 (PA6) having a relative viscosity of 3.60 and dry pellets of polyethylene 
30 terephthalate (PET1 ) were blended at a blend ratio of PA6/PET1 = 20/80 (weight basis) to prepare a resin blend having 
a melt viscosity ratio of 0.2. The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; 
UD: 25) by a T-die method under conditions of a cylinder temperature of 270 to 290°C, a T-die temperature of 280°C, a 
screw speed of 100 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width 
of 1 20 mm and a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 6. After preheating at 90 to 
35 HO^C for 30 seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse directions 
at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direction using a biaxial stretching 
machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat-treated at 235 to 240''C for 5 
seconds under tension, thereby obtaining stretched film having a thickness of 20 ^m. The haze value and the oxygen 
permeability of the film are shown in Table 6. 

40 
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Table 6 





Ex.18 


Com. Ex. 7 


Resin Composition (wt. part) 






Polyamide: PAG 


20 


20 


Polyester: PET1 


80 


80 


Melt viscosity ratio 


0.2 


0.2 


Tricarboxylic acid compound 






Kind 


TMA 




Content (wt. part)^* 


0.2 




Evaluation results 






Haze of non-st retched sheet (%)^^ 






Ordinary conditioning 


12.5 


22 3 


High-humidity storage 


23.1 


51.6 


Haze of stretched film (%) 


6.4 


7.8 


Oxygen permeability^^ 


0.28 


0.28 


Coefficient of thickness variation (%) 


1 




a) to c): Same as noted above. 



Example 19 

30 [0086] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (available from Nippon 
Unipet Co., Ltd. under a trade name of Unipet RT580CA, and hereinafter may be referred to as "PET2") having a melt 
viscosity of 2280 Pa • s were blended at a blend ratio of PA4/PET2 = 20/80 (weight basis). In a tumbler, were mixed 1 00 
parts by weight of the resin blend (melt viscosity ratio = 6.3) and 0.2 part by weight of TMA. 

[0087] The resultant mixture was molded Into film from a twin-screw extruder (screw diameter: 20 mm0; LVD: 25) 
35 by a T-die method under conditions of a cylinder temperature of 270 to 290*0, a T-die temperature of 280°C, a screw 
speed of 1 00 rpm and a cooling roll temperature of 70''C. thereby obtaining non-stretched sheet having a width of 1 20 
mm and a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 7. After preheating at 90 to 1 lO^C 
for 30 seconds, the non-stretched sheet was stretched simultaneously In the machine and transverse directions at a lin- 
ear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original length in each direction using a biaxial 
40 stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat-treated at 235 to 
240''C for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 >j.m. The haze value and 
the oxygen permeability of each film are shown In Table 7. 

Comparative Example 8 

45 

[0088] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET2) were blended at 
a blend ratio of PA4/PET2 = 20/80 (weight basis) to prepare a resin blend having a melt viscosity ratio of 6.3. 
[0089} The resin blend was molded Into film from a twin-screw extruder (screw diameter: 20 mm0; UD: 25) by a T- 
die method under conditions of a cylinder temperature of 270 to 290*'C, a T-die temperature of 280''C. a screw speed 

50 of 1 00 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width of 1 20 mm and 
a thickness of about 0.3 mm. The haze value of the sheet is shown In Table 7. After preheating at 90 to 1 lO^^C for 30 
seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse directions at a linear 
stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direction using a biaxial stretching machine man- 
ufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat-treated at 235 to 240''C for 5 seconds under 

55 tension, thereby obtaining stretched film having a thickness of 20 \jm. The haze value and the oxygen permeability of 
the film are shown in Table 7. 
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Table 7 





Ex.19 


Com. Ex.8 


Resin Composition (wt. 
part) 






Polyamide: PA 4 


20 


20 


Polyester: PET2 


80 


80 


Melt viscosity ratio 


6.3 


6.3 


Tricarboxylic acid com- 
pound 






Kind 


TMA 




Content (wt. part)** 


0.2 




Evaluation results 






Haze of non-stretched 
sheet {%)^^ 






Ordinary conditioning 


4.9 


8.5 


High-humidity storage 


6.1 


18.6 


Haze of stretched film (%) 


4.9 


7.8 


Oxygen permeability*^^ 


0.23 


0.23 


a) to c): Same as noted above. 



30 Examples 20 to 22 

[0090] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1 ) were blended at 
a blend ratio of PA4/PET1 = 40/60 (weight basis). In a tumbler, were mixed 1 00 parts by weight of the resin blend (melt 
viscosity ratio = 1 .0) and 0.2 to 0.5 part by weight of TMA. The resultant mixture was molded into film from a twin-screw 

35 extruder (screw diameter: 20 mm0; UO: 25) by a T-die method under conditions of a cylinder temperature of 270 to 
290''C, a T-die temperature of 280°C, a screw speed of 100 rpm and a cooling roll temperature of 70°C, thereby obtain- 
ing non-stretched sheet having a width of 120 mm and a thickness of about 0.3 mm. The haze values of the sheets are 
shown in Table 8. After preheating at 90 to 1 1 0°C for 30 seconds, the non-stretched sheet was stretched simultaneously 
in the machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the 

40 original length in each direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biax- 
ially stretched film was heat-treated at 235 to 240''C for 5 seconds under tension, thereby obtaining stretched film hav- 
ing a thickness of 20 jim. The haze value and the oxygen permeability of each film are shown in Table 8. 

Comparative Example 9 

45 

[0091] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1 ) were blended at 
a blend ratio of PA4/PET1 = 40/60 (weight basis) to prepare a resin blend having a melt viscosity ratio of 1.0. 
[0092] The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T- 
die method under conditions of a cylinder temperature of 270 to 290°C, a T-die temperature of 280°C. a screw speed 

50 of 1 00 rpm and a cooling roll temperature of 70*C, thereby obtaining non-stretched sheet having a width of 1 20 mm and 
a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 8. After preheating at 90 to HO^'C for 30 
seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse directions at a linear 
stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direction using a biaxial stretching machine man- 
ufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat-treated at 235 to 240^0 for 5 seconds under 

55 tension, thereby obtaining stretched film having a thickness of 20 ^m. The haze value and the oxygen permeability of 
the film are shown in Table 8. 
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Table 8 





Ex.20 


Ex.21 


Ex.22 


Com. Ex. 9 


Resin Composition (wt. 

part) 










Poiyamide; PA4 


40 


40 


40 


40 


Polyester: PET1 


60 


60 


60 


60 


Melt viscosity ratio 


1.0 


1.0 


1.0 


1.0 


Tricarboxylic acid com- 
pound 










Kind 


TMA 


TMA 


TMA 




Content (wt. part)** 


0.2 


0.3 


0.5 




Evaluation results 










Haze of non-stretched 
sheet (%)^) 










Ordinary conditioning 


14.0 


14.5 


14.6 


32.6 


High-humidity storage 


28.3 


27.5 


18.9 


75.0 


Haze of stretched film (%) 


6.9 


6.8 


7.2 


10.7 


Oxygen permeability*^* 


0.12 


0.12 


0.12 


0.12 


a) to c): Same as noted above. 



30 Comparative Example 10 

[0093] Dry pellets of poiyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt 
viscosity ratio = 1 .0) and 0.2 part by weight of maleic anhydride (produced by Mitsubishi Gas Chemical Company, Inc.). 
35 The resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; \JD\ 25) by a T-die 
method under conditions of a cylinder temperature of 270 to 280**C, a T-die temperature of 280°C. a screw speed of 1 00 
rpm and a cooling roil temperature of 70*'C, thereby obtaining non-stretched sheet having a width of 120 mm and a 
thickness of about 0.3 mm. The haze value of the sheet is shown in Table 9. 

40 Comparative Example 1 1 

[0094] Dry pellets of poiyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt 
viscosity ratio = 1 .0) and 0.5 part by weight of epoxidized soybean oil (available from Nippon Yushi Co., Ltd. under trade 
45 name of Newcizer 51 OR). The resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 
mm0; L/D: 25) by a T-die method under conditions of a cylinder temperature of 270 to 280°C, a T-die temperature of 
280°C, a screw speed of 100 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having 
a width of 120 mm and a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 9. 

50 Comparative Example 12 

[0095] Dry pellets of poiyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt 
viscosity ratio - 1 .0) and 0.5 part by weight of epoxidized linseed oil (available from Nippon Yushi Co., Ltd. under trade 
55 name of Newcizer 512). 

[0096] The resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; UD: 25) 
by a T-die method under conditions of a cylinder temperature of 270 to 280°C, a T-die temperature of 280°C, a screw 
speed of 1 00 rpm and a cooling roll temperature of 70°C. thereby obtaining non-stretched sheet having a width of 1 20 
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mm and a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 9. 



Table 9 





Com. Ex. 10 


Com.Ex.11 


Com. Ex.12 










Polyamide: PA4 


20 


20 


20 


Polyester: PET1 


80 


80 


80 


Melt viscosity ratio 


1.0 


1.0 


1.0 


Additives (wt. part)*^ 








Maleic anhydride 


0.2 






Epoxidized soybean oil 




0.5 




Epoxidized linseed oil 






0.5 


Evaluation results 








Haze of non-strelched sheet (%)*^^ 


22.7 


21 .5 


21.3 



^^Same as noted above. 

^Measured after conditioned at 23**C and 50 % relative humidity for 48 hours; sheet 
thickness: 300 ^m. 



Example 23 

[0097] Dry pellets of polyamide MXD6 (PA4) and dry pellets of ethylene terephthalate-isophthalate copolymer resin 
30 (terephthaiic add unit/isophthalic acid unit = 90/10 (by moi) available from Nippon Unipet Co., Ltd. under a trade name 
of Unipet RN1 63C, and hereinafter may be referred to as "PETH ") were blended at a blend ratio of PA4/PETI1 = 20/80 
(weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend and 0.3 part by weight of TMA. The 
resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T-die method 
under conditions of a cylinder temperature of 270 to 290''C. a T-die temperature of 280°C, a screw speed of 100 rpm 
35 and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width of 1 20 mm and a thickness 
of about 0.3 mm. The haze value of the sheet is shown in Table 10. 

Comparative Example 1 3 

40 [0098] Dry pellets of polyamide MXD6 (Fy\4) and dry pellets of ethylene terephthalate-isophthalate copolymer resin 
(PETI1) were blended at a blend ratio of PA4/PETI1 = 20/80 (weight basis) to prepare a resin blend. 
[0099] The resin blend was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T- 
die method under conditions of a cylinder temperature of 270 to 290°C, a Tdie temperature of 280°C, a screw speed 
of 100 rpm and a cooling roll temperature of 70°C. thereby obtaining non-stretched sheet having a width of 120 mm and 

45 a thickness of about 0.3 mm. The haze value of the sheet is shown in Table 1 0. 
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Table 1 0 





Ex.23 


Com. Ex. 13 


Resin Composition (wt. part) 






Polyamrde: PA4 


20 


20 


Polyester: PETI1 


80 


80 


Tricarboxylic acid compound 






Kind 


TMA 




Content (wt. part)^) 


0.3 




Evaluation results 






Haze of non-stretched sheet (%)^ 


6.3 


12.2 


a) and d): Same as noted above. 



20 Examples 24 to 25 

fOlOO] In a tumbler, 1 00 parts by weight of polyamide MXD6 (RA4) was mixed with 1 .0 part by weight of TMA. The 
resultant mixture was melt-extruded from a twin-screw extruder (screw diameter: 20 mm0; l_/D: 25) at a cylinder tem- 
perature of 270 to 290**C, a strand die temperature of 280**C and a screw speed of 100 rpm and then pelletized, thereby 
25 obtaining premix strand cut pellets (PA7). 

[0101] Dried premix pellets (PA7) and dry pellets of polyethylene terephthalate (PET1) were blended at a blend 
ratio of PA7/PET1 = 20/80 to 40/60 (weight basis). 

[0102] The mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T-die 
method under conditions of a cylinder temperature of 270 to 290''C, a T-die temperature of 280°C, a screw speed of 100 

30 rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width of 120 mm and a 
thickness of about 0.3 mm. The haze value of each sheet is shown in Table 11. After preheating at 90 to 1 10°C for 30 
seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse directions at a linear 
stretching speed of 89 Vo/sec and a stretch ratio of 4.0 times in each direction using a biaxial stretching machine man- 
ufactured by Toyo Seiki Co. , Ltd. Then, the biaxially stretched film was heat-treated at 235 to 240*'C for 5 seconds under 

35 tension, thereby obtaining stretched film having a thickness of 20 pm. The haze value and the oxygen permeability of 
each film are shown in Table 1 1 . 

Examples 26 to 27 

40 [0103] In a tumbler, 100 parts by weight of polyester resin (PET1 ) was mixed with 0.25 part by weight of TMA. The 
resultant mixture was melt-extruded from a twin-screw extruder (screw diarneter: 20 mm0; L/D: 25) at a cylinder tem- 
perature of 270 to 290°C, a strand die temperature of 280''C and a screw speed of 100 rpm and then pelletized, thereby 

obtaining premix strand cut pellets (PET3). 

[0104] Dried premix pellets (PET3) and dry pellets of polyamide MXD6 (PA4) were blended at a blend ratio of 

45 PA4/PET3 = 20/80 to 40/60 (weight basis). 

[0105] The mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) by a T-die 
method under conditions of a cylinder temperature of 270 to 290''C, a T-die temperature of 280°C, a screw speed of 1 00 
rpm and a cooling roll temperature of 70°C, thereby obtaining non-stretched sheet having a width of 120 mm and a 
thickness of about 0.3 mm. The haze values of the sheets are shown in Table 11. After preheating at 90 to 1 lO^C for 30 

50 seconds, the non-stretched sheet was stretched simultaneously in the machine and transverse directions at a linear 
stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each direction using a biaxial stretching machine man- 
ufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was heat-treated at 235 to 240°C for 5 seconds under 
tension, thereby obtaining stretched film having a thickness of 20 jim. The haze value and the oxygen permeability of 
each film are shown In Table 1 1 . 
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Table 1 1 





Ex.24 


Ex.25 


Ex.26 


Ex.27 


Resin Composition (wt. 
part) 










Polyamtde: PA7 


20 


40 






Polyamide: PA4 






20 


40 


Polyester: PET1 


80 


60 






Polyester: PET3 






80 


60 


Tricarboxylic acid com- 
pound 










Kind 


TMA 


TMA 


TMA 


TMA 


Content (wt. part)^^ 


0.20 


0.40 


0.20 


0.15 


Evaluation results 










Haze of non-stretched 
sheet (%)^^ 










Ordinary conditioning 


10.4 


22.6 


6.5 


11.5 


High-humidity storage 


19.6 


39.0 


7.1 


13.1 


Haze of stretched film (%) 


6.3 


8.9 


4.6 


6.5 


Oxygen permeabilrty*^* 


0.28 


0.12 


0.27 


0.12 


a) to c): Same as noted above. 



30 

Comparative Examples 1 4 to 1 5 

[0106] In a tumbler, dried pellets of polyamide MXD6 (PA4) and dried pellets of polyethylene terephthalate (PET1 ) 
were blended at a blend ratio of PA4/PET1 = 20/80 to 40/60 (weight basis). 
35 {0107] The mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; UD: 25) by a T-die 
method under conditions of a cylinder temperature of 270 to 290*'C, a T-die temperature of 280''C, a screw speed of 1 00 
rpm and a cooling roll temperature of 70*'C, thereby obtaining non-stretched sheet having a width of 120 mm and a 
thickness of about 0.3 mm. The haze values of the sheets are shown in Table 12. 

[0108] After preheating at 90 to 1 10'*C for 30 seconds, the non-stretched sheet was stretched simultaneously in the 
40 machine and transverse, directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times in each 
direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially stretched film was 
heat-treated at 235 to 240^0 for 5 seconds under tension, thereby obtaining stretched film having a thickness of 20 ^m. 
The haze value and the oxygen permeability of each film are shown in Table 12. 
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Table 1 2 





Com. Ex. 14 


Com. Ex. 15 


r^eoin v^ornpobiitun ^wi, 
part) 






Polyamide: PA4 


20 


40 


Polyester: PET1 


80 


60 


Tricarboxylic acid com- 
pound 






Kind 






Content (wt. part)*) 






Evaluation results 






Haze of non-stretched 
sheet 






Ordinary conditioning 


20.2 


32.6 


High -humidity storage 


54.1 


75.0 


Haze of stretched film (%) 


10.0 


10.7 


Oxygen permeability^^ 


0.28 


0.12 


a) to c): Same as noted above. 



Examples 28 to 31 

30 

[0109] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt 
viscosity ratio = 1 .0) and 0.2 to 0.8 part by weight of TMA. The resultant mixture was injection- molded into parison hav- 
ing a length of 1 1 0 mm, a wall thickness of 4.5 mm and an outer diameter of 26.5 mm by an injection molding apparatus 
35 at a cylinder temperature of 265 to 290*'C, a hot runner temperature of 275^*0 and a mold cooling water temperature of 
10°C. The parisons were heated to 95 to 101*^0 by an infrared heater, and then blow-molded under biaxial stretching 
into bottle having an overall length of 200 mm, a body diameter of 75 mm and an inner volume of 600 ml. The haze 
values of body portions of the bottles are shown in Table 13. 

40 Comparative Example 16 

10110] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of PA4/PET1 = 20/80 (weight basis) to prepare a resin blend having a melt viscosity ratio of 1 .0. The resin 
blend was injection-molded into parison having a length of 110 mm, a wall thickness of 4.5 mm and an outer diameter 
45 of 26.5mm by an injection molding apparatus at a cylinder temperature of 265 to 290''C, a hot runner temperature of 
275°C and a mold cooling water temperature of 10°C. The parisons were heated to 95 to 1 00°C by an infrared heater, 
and then blow-molded under biaxial stretching into bottle having an overall length of 200 mm, a body diameter of 75 mm 
and an inner volume of 600 ml. The haze values of body portions of the bottles are shown in Table 13. 
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Table 13 





Ex.28 


Ex.29 


Ex.30 


Ex.31 


Com. Ex.16 


Resin Composition (vsrt. 
part) 












Poly amide; PA 4 


20 


20 


20 


20 


20 


Polyester: PET1 


80 


80 


80 


80 


80 


Melt viscosity ratio 


1.0 


1.0 


1.0 


1.0 


1.0 


Tricarboxylic acid com- 
pound 












Kind 


TMA 


TMA 


TMA 


TMA 




Content (wt. part)^^ 


0.2 


0.4 


0.6 


0.8 




Evaluation results 












Haze of bottle body 


24.5 


20.9 


17.4 


17.2 


32.7 


*JSame as noted above. 



^^Measured after condilioning 1h© molded bollle a1 23°C and 50 % relative humidity for 48 
hours; body wall thickness: 300 ^m. 



25 

Examples 32 to 34 

{011 1] Dry pellets of potyamide MXD6 (PA4) and dry pellets of polyethylene terephthaiate (PET2) were blended at 
a blend ratio of PA4/PET2 = 20/80 (weight basis). In a tumbler, were mixed 100 parts by weight of the resin blend (melt 

30 viscosity ratio = 6.3) and 0,2 to 0.8 part by weight of TMA. The resuKant mixture was injection-molded into parison hav- 
ing a length of 1 1 0 mm, a wall thickness of 4.5mm and an outer diameter of 26.5mm by an injection molding apparatus 
at a cylinder temperature of 270 to 290°C, a hot runner temperature of 285°C and a mold cooling water temperature of 
10°C. The parisons were heated to 100 to lOO'C by an infrared heater, and then blow-molded under biaxial stretching 
into bottle having an overall length of 200 mm, a body diameter of 75 mm and an inner volume of 600 ml. The haze 

35 values of body portions of the bottles are shown in Table 1 4. 

Comparative Example 1 7 

{0112] Dry pellets of potyamide MXD6 (PA4) and dry pellets of pofyethytene terephthaiate (PETS) were blended at 
40 a blend ratio of PA4/PET2 = 20/80 (weight basis) to prepare a resin blend having a melt viscosity ratio of 6.3. The resin 
blend was injection-molded into parison having a length of 11 0 mm, a wall thickness of 4.5 mm and an outer diameter 
of 26.5 mm by an injection molding apparatus at a cylinder temperature of 270 to 290''C, a hot runner temperature of 
285°C and a mold cooling water temperature of 1 0°C. The parisons were heated to 1 00 to 1 06^C by an infrared heater, 
and then blow-molded under biaxial stretching into bottle having an overall length of 200 mm, a body diameter of 75 mm 
45 and an inner volume of 600 ml. The haze value of body portion of the bottle is shown in Table 14. 
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Table 1 4 





Ex.32 


Ex.33 


Ex.34 


Com.Ex.17 


Resin Composition (wt. 
part) 










Polyamide: PA4 


20 


20 


20 


20 


Polyester: PET2 


80 


80 


80 


80 


Melt viscosity ratio 


6.3 


6.3 


6.3 


6.3 


Tricarboxylic acid com- 
pound 










Kind 


TMA 


TMA 


TMA 




Content (wt. part)^) 


0.2 


0.6 


0.8 




Evaluation results 










Haze of bottle body 


10.1 


8.2 


9.5 


15.0 


a) and e): Same as noted above. 



Examples 35 to 37 

25 [01 13] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended at 
a blend ratio of RA4/PET1 = 20/80 (weight basis) In a tumbler, were mixed 100 parts by weight of the resin blend (melt 
viscosity ratio = 1.0) and 0.1 to 0.5 part by weight of TMA. The resultant mixture was molded into film from a single- 
screw extruder (screw diameter: 40 mm0; L/D: 25) by a T-die method under conditions of a cylinder temperature of 270 
to 287°C, a T-die temperature of 280°C, a screw speed of 30 rpm and a cooling roll temperature of 70°C, thereby obtain- 

30 ing non-stretched sheet having a width of 300 mm and a thickness of about 0.3 mm. 

[0114] The non-stretched sheets were heated to 100 to 11 0°C by an infrared heater, and then subjected to air-pres- 
sure vacuum molding at an area draw ratio of 2.0 times using an air-pressure vacuum forming machine manufactured 
by Asano Kenkyusho Co., Ltd., thereby obtain a tray having a length of 155 mm, a width of 95 mm, a depth of 30 mm 
and a capacity of about 310 cc. The haze vale of bottom portion of each tray is shown in Table 15. 

35 

Comparative Example 18 

(011 5] Dry pellets of polyamide MXD6 (PA4) and dry pellets of polyethylene terephthalate (PET1) were blended in 
a tumbler at a blend ratio of FA4/PET1 = 20/80 (weight basis) to prepare a mixture. The resultant mixture was molded 

40 into film from a single-screw extruder (screw diameter: 40 mm0; L/D: 25) by a T-die method under conditions of a cyl- 
inder temperature of 270 to 2&7°C, a T-die temperature of 280°C, a screw speed of 30 rpm and a cooling roll tempera- 
ture of 70°C, thereby obtaining non-stretched sheet having a width of 300 mm and a thickness of about 0.3 mm. The 
non-stretched sheets were heated to 100 to 110°C by an infrared heater, and then subjected to air-pressure vacuum 
molding at an area draw ratio of 2.0 times using an air-pressure vacuum forming machine manufactured by Asano 

45 Kenkyusho Co., Ltd., thereby obtain a tray having a length of 1 55 mm, a width of 95 mm, a depth of 30 mm and a capac- 
ity of about 310 cc. The haze vale of bottom portion of the tray is shown in Table 1 5. 
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Table 1 5 





Ex.35 


Ex.36 


Ex.37 


Com. Ex. 18 


Resin Composition (wt. 
part) 










Poly amide: PA4 


20 


20 


20 


20 


Polyester: PET1 


80 


80 


80 


80 


Tricarboxylic acid com- 
pound 










Kind 


TMA 


TMA 


TMA 




Content (wt. part)*^ 


0.1 


0.2 


0.5 




Evaluation results 










Haze of tray bottom 


15.1 


12.2 


13.4 


21.9 


^^Same as noted above. 



'^Measured after conditioning the tray at 23°C and 50 % relative humidity for 
48 hours; Iray bottom thickness: 220 yim. 



Example 38 

25 

[0116] Into a reaction vessel equipped with a stirring device, a partial condenser, a thermometer and a nitrogen gas 
inlet, were charged 60.50 kg of dimethyl terephthalate, 34.88 kg of ethylene glycol and 23 g of manganese acetate. 
After sufficiently replacing the atmosphere with nitrogen gas, the contents of the reaction vessel were heated to 159°C 
over 109 minutes with stirring under gentle nitrogen gas stream. The supply of nitrogen gas was stopped when metha- 

30 nol generated by ester interchange begun to be distilled, and then the temperature of reaction mixture was raised con- 
tinuously from 159°C to 213°C over 254 minutes, thereby distilling off the generated methanol through the partial 
condenser and cooling condenser while preventing ethylene glycol from being distilled off. When the amount of distilled 
methanol reached 1 9.09 kg (corresponding to 95.4% reaction rate of the dicarboxylic acid component), 0.18 kg of trim- 
ellitic anhydride (dimethyl terephthalate : trimellitic anhydride = 99.7 : 0.3 by mol), 9 g of germanium oxide and 48 g of 

35 triphenyl phosphite were charged into the reaction vessel, thereby initiating polycondensation. After continuously rais- 
ing the temperature of reaction mixture from 21 O^C to 243°C over 35 minutes, the temperature was continuously raised 
to 282'*C over 142 minutes while gradually reducing the inner pressure to 0.27 kPa, thereby distilling off ethylene glycol 
from the reaction system After continuing the polycondensation accompanying the distillation of ethylene glycol for 35 
minutes while maintaining the reaction mixture at 282''C and the Inner pressure at 0.27 kPa or lower, the resultant 

40 copolyester resin was taken out of the reaction vessel and pelletized. The intrinsic viscosity of the copolyester was 0.57 
dl/g. 

[0117] Dry pellets of the obtained copolyester (PET4) having an intrinsic viscosity of 0.57 dl/g and dry pellets of 
polyamide (PA4) were blended at a blend ratio of PA4/PET4 = 20/80 (weight basis) in a tumbler 

[01 1 8] The resultant mixture was molded into film from a twin-screw extruder (screw diameter 20 mm0; UO: 25) by 
45 a T-die method u nder conditions of a cylinder temperature of 270 to 285°C, a T-die temperature of 280°C, a screw speed 
of 1 00 rpm and a cooling roll temperature of 70*'C, thereby obtaining non-stretched sheet having a width of 120 mm and 
a thickness of about 0.3 mm. The haze value thereof is shown in Table 16. 

[0119] After preheating at 90 to 1 05'C for 30 seconds, the non-stretched sheet was stretched simultaneously in the 
machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original 
50 length in each direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially 
stretched film was heat-treated at 235 to 240**C for 5 seconds under tension, thereby obtaining stretched film having a 
thickness of 20 ^m. The haze value and the oxygen permeability thereof axe shown in Table 1 6. 

Example 39 

55 

[0120] Into a reaction vessel equipped with a stirring device, a partial condenser, a thermometer and nitrogen gas 
inlet, were charged 60.33 kg of dimethyl terephthalate, 34.88 kg of ethylene glycol and 23 g of manganese acetate. 
After sufficiently replacing the atmosphere with nitrogen gas, the contents of the reaction vessel were heated to 164''C 



25 



EP 1 046 674 A2 

over 100 minutes with stirring under gentle nitrogen gas stream. The supply of nitrogen gas was stopped when metha- 
nol generated by ester interchange begun to be distilled, and then the temperature of reaction mixture was raised con- 
tinuously from 164''C to 212''C over 250 minutes, thereby distilling off the generated methanol through the partial 
condenser and cooling condenser while preventing ethylene glycol from being distilled off. When the amount of distilled 

5 methanol reached 1 8.27 kg (corresponding to 91 .3% reaction rate of the dicarboxylic acid component), 0.30 kg of trim- 
ellitic anhydride (dimethyl terephthalate: trimellitic anhydride = 99.5 : 0,5 by mol), 9 g of germanium oxide and 48 g of 
triphenyt phosphite were charged irrto the reaction vessel, thereby initiating polycondensation. After continuously rais- 
ing the temperature of reaction mixture from 208°C to 241 °C over 33 minutes, the temperature was continuously raised 
to 282°C over 1 40 minutes while gradually reducing the inner pressure to 0.27 kPa, thereby distilling off ethylene glycol 

;o from the reaction system. After continuing the polycondensation accompanying the distillation of ethylene glycol for 28 
minutes while maintaining the reaction mixture at 282*'C and the inner pressure at 0.27 kPa or lower, the resultant 
copolyester resin was taken out of the reaction vessel and pelletized. The intrinsic viscosity of the copolyester was 0.58 
di/g. 

[0121] Dry pellets of the obtained copolyester (PETS) having an intrinsic viscosity of 0.58 dl/g and dry pellets of 
15 polyamide (PA4) were blended at a blend ratio of PA4/PET5 = 20/80 (weight basis) in a tumbler. 

[0122] The resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; L/D: 25) 
by a T-die method under conditions of a cylinder temperature of 270 to 285°C, a T-die temperature of 280°C, a screw 
speed of 100 rpm and a cooling roll temperature of 7Q°C, thereby obtaining non-stretched sheet having a width of 120 
mm and a thickness of about 0.3 mm. The haze value thereof is shown in Table 16. 
20 [0123] After preheating at 90 to 1 0S^C for 30 seconds, the non-stretched sheet was stretched simultaneously in the 
machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original 
length in each direction using a biaxial stretching machine manufactured by Toyo Seiki Co.. Ltd. Then, the biaxially 
stretched film was heat-treated at 235 to 240°C for 5 seconds under tension, thereby obtaining stretched film having a 
thickness of 20 urn. The haze value and the oxygen permeability thereof are shown in Table 16. 

25 

Comparative Example 1 9 

[0124] Into a reaction vessel equipped with a stirring device, a partial condenser, a thermometer and nitrogen gas 
inlet, were charged 60.63 kg of dimethyl terephthalate. 34.88 kg of ethylene glycol and 23 g of manganese acetate. 

30 After sufficiently replacing the atmosphere with nitrogen gas, the contents of the reaction vessel were heated to 1 60°C 
over 110 minutes with stirring under gentle nitrogen gas stream The supply of nitrogen gas was stopped when metha- 
nol generated by ester interchange begun to be distilled, and then the temperature of reaction mixture was raised con- 
tinuously from 160°C to 214''C over 250 minutes, thereby distilling off the generated methanol through the partial 
condenser and cooling condenser while preventing ethylene glycol from being distilled off. When the amount of distilled 

35 methanol reached 1 8.83 kg (corresponding to 94.1% reaction rate of the dicarboxylic acid component), 9 g of germa- 
nium oxide and 48 g of triphenyl phosphite were charged into the reaction vessel, thereby initiating polycondensation. 
After continuously raising the temperature of reaction mixture from 214''C to 243''C over 33 minutes, the temperature 
was continuously raised to 2S2°C over 139 minutes while gradually reducing the inner pressure to 0 27 kPa, thereby 
distilling off ethylene glycol from the reaction system. After continuing the polycondensation accompanying the distilla- 

40 tion of ethylene glycol for 80 minutes while maintaining the reaction mixture at 282°C and the inner pressure at 0.27 kPa 
or lower, the resultant polyester resin was taken out of the reaction vessel and pelletized. The intrinsic viscosity of the 
polyester was 0.60 dl/g. 

[0125] Dry pellets of the obtained polyester (PET6) having an intrinsic viscosity of 0.60 dl/g and dry pellets of polya- 
mide (PA4) were blended at a blend ratio of PA4/PET6 = 20/80 (weight basis) in a tumbler. 
45 [0126] The resultant mixture was molded into film from a twin-screw extruder (screw diameter: 20 mm0; UD: 25) 
by a T-die method under conditions of a cylinder temperature of 270 to 285*'C, a T-die temperature of 280°C, a screw 
speed of 100 rpm and a cooling roll temperature of 70"'C, thereby obtaining non-stretched sheet having a width of 120 
mm and a thickness of about 0.3 mm. The haze value thereof is shown in Table 1 6. 

[01 27] After preheating at 90 to 1 05*'C for 30 seconds, the non-stretched sheet was stretched simu Haneously in the 
50 machine and transverse directions at a linear stretching speed of 89 %/sec and a stretch ratio of 4.0 times the original 
length in each direction using a biaxial stretching machine manufactured by Toyo Seiki Co., Ltd. Then, the biaxially 
stretched film was heat-treated at 235 to 240°C for 5 seconds under tension, thereby obtaining stretched film having a 
thickness of 20 pm. The haze value and the oxygen permeability thereof are shown in Table 16. 

55 
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Table 16 





Ex.38 


Ex.39 


Com. Ex. 19 


Resin Composition (wt. part) 








Poly amide: PA4 


20 


20 


20 


Copolyester: PET4 


80 






Copolyester: PETS 


- 


80 


- 


Polyester: PET6 


- 


- 


80 


Tricarboxylic acid compound 








Kind 


TMA 


TMA 


- 


Acid component (molar ratio) 








Dicarboxylic acid 


99.7 


99.5 


100 


Tricarboxylic acid compound 


0.3 


0.5 


0 


Evaluation results 








Haze of non-stretched sheet 
(yo)*^) 








Ordinary conditioning 


11.2 


10.7 


19.7 


High-humidity storage 


20.4 


15.9 


57.3 


Haze of stretched film {%) 


7,4 


7 8 


9.9 


Oxygen permeability^^ 


0.27 


027 


0.28 


b) and c): Same as noted above. 



Claims 



1. A polyester resin composition produced by melt-kneading: 

35 

1 00 parts by weight of a mixture comprising 5 to 50% by weight of a polyamide resin produced by polymeriza- 
tion of a diamine component containing 70 mol% or more of m-xylylenediamine and a dicarboxylic acid com- 
ponent containing 70 mol% or more of adipic acid, and 95 to 50% by weight of a polyester resin produced by 
polymerization of a dicarboxylic acid component containing 70 mol% or more of an aromatic dicarboxylic acid 
40 and a diol component containing 70 mol% or more of an aliphatic diol; and 

0.01 to 2 parts by weight of a tricarboxylic acid compound. 

2. The polyester resin composition according to claim 1 . which is produced by first melt-l^neading said polyester resin 
with said tricarboxylic acid compound to obtain a mixture, and then melt-kneading the mixture with said polyamide 

45 resin. 

3. The polyester resin composition according to claim 1 , which is produced by first melt-kneading said polyamide resin 
with said tricarboxylic acid compound to obtain a mixture, and then melt-kneading the mixture with said polyester 
resin. 

50 

4. A polyester resin composition produced by melt-kneading: 

95 to 50 % by weight of a copolyester resin produced by polymerization of an acid component and a diol com- 
ponent, said acid component comprising (A) 99.99 to 98.0 mol% of a dicarboxylic add component containing 
55 70 mol% or more of an aromatic dicarboxylic acid and (B) 0.01 to 2 mo!% of a tricarboxylic acid compound, and 

said diol component comprising 70 mol% or more of an aliphatic diol; and 

5 to 50% by weight of a polyamide resin produced by polymerization of a diamine component containing 70 
mol% or more of m-xylylenediamine and a dicarboxylic acid component containing 70 mol% or more of adipic 
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acid. 

i. The polyester resin composition according to any one of claims 1 to 4, wherein said pofyamide resin has a relative 
viscosity of 1 .83 to 4.20 when measured at 25^C with respect to a solution of one gram of said polyamide resin in 
100 ml of 96% sulfuric acid. 

The polyester resin composition according to any one of claims 1 to 4, wherein said polyamide resin is a solid 
phase-potymerized polyamide satisfying the following formula (2): 

2.30 < relative viscosity < 4.20 (2) 

produced by solid phase polymerization of a mett-polymerized polyamide satisfying the following formula (1): 

1 .83 <. relative viscosity <, 2.28 (1 )^ 

said melt-polymerized polyamide being produced by melt polycondensation of said diamine component and said 

dicarboxylic acid component 

. The polyester resin composition according to any one of claims 1 to 3, wherein said polyester resin is at least one 
resin selected from the group consisting of polyethylene terephthalate resin and ethylene terephthalateisophthalate 

copolymer resin. 

The polyester resin composition according to any one of claims 1 to 7, wherein said polyamide resin is poly(m- 
xylylenediadip amide). 

The polyester resin composition according to any one of claims 1 to 8, wherein said tricarboxylic acid compound is 
selected from the group consisting of aromatic tricarboxylic acids and anhydrides thereof. 

0. The polyester resin composition according to any one of claims 1 to 9, wherein said tricarboxylic acid compound is 

trimellitic anhydnde. 

1. A molded article produced by molding a polyester resin composition according to any one of claims 1 to 10, said 
molded article being selected from the group consisting of films, sheets and thin-wall hollow containers. 
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